Increasingly, organizations aspire to practices of datadriven decision making. The necessary transformation to a data-driven culture poses challenges, and this paper explores these as well as success factors. The study is based on six in-depth case studies of organizations that are in different phases of their transformation towards a data-driven organization. Propositions derived from change management and digital transformation literature guide our exploration.
Introduction
Becoming data-driven is stated as one of the top priorities for organizations for the last 10 years [1] , [2] . Numbers show clearly benefits of being datadriven. Companies who base their decisions on evidence are on average 5% more productive and 6% more profitable than their competitors [3] . Despite the high priority of becoming data-driven, businesses are struggling to fully leverage investments in digital capabilities when undergoing the transformation [4] . The percentage of firms that identify themselves as data-driven has even declined in each of the last three years [5] , [6] . According to these studies, too many conversations about data and analytics are focused on technology. Although having the right technology is essential, many executives underestimate the importance of people to build a successful data and analytics function [5] , [3] , [7] . Becoming data-driven is about building capabilities, tools and most important a culture that is acting on data [8] . Findings of a 2019 NewVantage Partners survey show that the difficulty to change organizational culture is seen as the main obstacle in transformations towards data-driven organizations [5] . Hence, to become a data-driven organization, good execution of organizational change is a prerequisite to see valuable benefits from investments in data and analytics. However, organizational change in digital transformation differs in scope and complexity with previous organizational changes [9] .
Our study builds on the widely cited datadriven transformation model developed by Davenport (2010) , which is also embraced by practitioners; the socalled DELTA model [10] . In this model, five maturity phases (from 'analytically impaired' to 'analytical competitor') are distinguished across five dimensions: Data, Enterprise, Leadership, Targets and Analysts. Organizations (or departments) can be positioned at different maturity levels for each dimension and can thus benchmark themselves. Although the DELTA model has great value when assessing and guiding transformations, it does not include culture (being datadriven) as one of its dimensions. Davenport has since acknowledged its crucial role and is also involved in the aforementioned NVP study, but studies that investigate the role of culture are still lacking.
Widely used change models provide an understanding of the phases in organizational change [11] , [12] , [13] , [9] . However, the scope and complexity of digital transformations and the role of culture has so far received little attention and more research is required [2] , [7] , [14] . Therefore, our study explores the addition of a culture dimension to datadriven transformation models, building on the DELTA model, with an explicit focus on change management. This leads to our research question: How can we understand the challenges and typical responses of data-driven culture in transformations towards datadriven organizations?
In this study a multiple-case design is executed to unveil new and embedded insights. Six cases are studied by means of in-depth interviews. Data collection is guided by propositions derived from literature. This is discussed in section 2. The third section includes the research method after which, in section 4, an overview of the cases is provided. A cross-case analysis is presented in section 5 followed by section 6 in which the findings and implications are discussed along with suggestions for future research. This research is of academic relevance as it extends research on data-driven transformations by exploring culture as a critical factor of data-driven transformations. Managerial relevance is closely related to this, and our positioning of the study as an extension to the practically acclaimed DELTA model adds to this.
Literature review
In this section the main concepts about datadriven transformations are discussed. Thereafter, theories on organizational change are reviewed and propositions are formulated to guide the investigation and attain the purpose of this study.
Data-driven organizations
Being an analytical and data-driven organization means using data and analytics that results into better decisions (Davenport et al., 2010) . According to multiple researchers (KPMG, Deloitte, McKinsey) using analytics pays off, as it results into faster and better decision-making, increased productivity, lower costs, reducing of risks and at the end to financial improvements. High performing analytical companies make double the amount of decisions for day-to-day operations comparing to low performing analytical companies. Decisions based on rough analysis and effective use of data analytics is perceived as their key differentiator [15] . The effect of Big data capabilities [2] and Business analytic capabilities on firm performance are covered in the literature [16] .
However, recent research shows that, despite embedding Business Intelligence tools and developing quantitative models, most decisions are still based on intuition, rather than on facts [8] . These decisions are mostly supported by experience, and argumentation such as: "We did this also last year". To become datadriven, different skill sets of employees are needed. It requires a change in the core of everyday tasks that must be learned alongside the job [10] . Often a threatening feeling occurs to employees when technological systems and new working methods cross their paths. The main barriers companies are facing when implementing digital initiatives, such as a data and analytics function, is to create a culture in which all employees are committed to succeed [5] .
To visualize and understand the progress of the transformation towards a data-driven organization maturity models are frequently used [17] . These models help organizations to assess the current situation, provide a guide for improvement and to use it as a benchmark. A variety of models have been developed and there is a growing interest at academic level [18] . Several models for data-driven maturity have been developed. The model of Saxena and Srinivasan (2013) [19] Another example is a model from Comuzzi and Patel (2016) , who developed a model concerning big data maturity including six stages and five domains (data, organization, strategic alignment, information technology and governance) [20] . In this study the DELTA model developed by Davenport is used, as discussed in the introduction.
One of the cited challenges in transformations towards data-driven maturity is creating a culture [21] , [3] , [5] , [7] . In the next section theories about phases in change management are reviewed and combined with current insights regarding data-driven transformations and data-driven culture in order to derive propositions.
Data-driven culture and transformations
Various change models provide an understanding of the different phases within change management. Major adopted models that have been effectively applied to businesses and industries with the aim of dealing with change and transition are Lewin's unfreeze-move-refreeze model [11] , the stages of change model developed by Prochaska and DiClemente [13] , Prosci's five levels of change maturity and Bridges' transition model [22] .
In change processes, the first phase is described as a phase in which little or no change management is applied [22] . There is no acknowledgement that there is a problem and that behavior needs to be changed, and the majority of the people tends to become uncomfortable when any change occurs [11] , [9] . In the second phase, change management initiatives takes place in isolated projects [22] . People become aware and acknowledge the need to change [13] , [12] , [9] . The third phase is described as a phase in which a comprehensive approach for managing change is applied in multiple projects [22] . At this level, people begin to embrace the change and understand its importance [9] . The desire to participate and support for change occurs [12] . In the fourth phase organization-wide standards and methods are deployed for managing and leading the change. During this phase the actual change of behavior takes place and people may start to experience the benefits of the change [9] . The last maturity level is described as the fifth phase in which the change is evident in all levels of the organization and implemented in a day-to-day basis [22] , [11] , [12] , [13] .
Various authors have stressed that being able to manage organizational change on constant base is a prerequisite to keep up with competition [23] , [24] . A critical factor in organizational change and especially one that is challenged in data-driven transformations is the role of the board [25] , [3] . Leaders have an essential role in designing and implementing organizational culture that contributes to the extent in which the organization becomes data-driven [24] , [25] , [26] , [27] . A shared vision developed by leaders is considered to inspire and motivate employees for organizational change [28] , [29] , [30] . When describing effective change programs scholars suggested to start initiatives coming from the board in which the urgency is established and activities that has to be undertaken are communicated [31] . To succeed in a data-driven transformation clear communication from top-management of what data-driven working looks like is required [3] . Besides, behavior of leaders is considered as a central component in the transformation [32] . To ensure employees adapt their behavior to desired actions leaders should work according to the new culture they wish to see [33] . This helps employees to identify what, why and how an interchange is taking place [34] . As social reinforcement of others is affecting the belief and opinion someone has, likeminded employees from other business units will follow and every corner will be touched [35] . In all maturity phases leadership occupies an important role in the change process to a data-driven culture. Given the prior identified challenges concerning the role of the top-management, the following proposition is determined:
Proposition 1: The first response of a datadriven culture to challenges in data-driven transformations is the responsibility of topmanagement for communicating the change and taking an exemplary role.
Another response of data-driven culture is showing concrete results and create an understanding of the relevance of data-driven working. Particular in maturity phases 2 and 3 this is an important challenge in order let people acknowledge the need to change and create desire for participating [9] , [11] , [12] . In Kotter's model of change a generic perspective on organizational change is described based on a uniform framework of eight steps [36] . The first step is increasing urgency after which in a later stadium shortterm wins has to be communicated [36] . The latest adaptation of Kotter's work [37] . suggests to work with a dual operating system wherein the existing management-driven hierarchy is complemented by a network-like structure of individuals in order to implement a new strategy. Kotter stresses the importance of creating a sense of urgency to let more people participate and increase the pace of change. People should believe and feel that they contribute to a better future by doing their work.
Particular challenged in a data-driven transformation is determining logic behind decisions and the meaning of evidence [7] . In order to create an understanding of the relevance, Cosic, Shanks and Maynard expressed communicating and explaining benefits of data-driven decision-making as critical factor [16] . Resistance to adoption of organizational change occurs when people are not able to visualize the new reality. Therefore, Kotter suggested to assign volunteers who feel committed to carry out this strategy to others [37] . Given these theories the second proposition is developed:
Proposition 2: The second response is showing concrete results and creating understanding of the relevance of data-driven decision-making by using change agents.
After showing concrete results and providing an understanding of the relevance of data-driven working, it is important to let organizations experiment with these new ways of working in order to actually change behavior [7] . Therefore, openness to experimentation and encouraging of continuous learning is needed [7] , [38] , [39] . Kotter and Schlesinger (1989) emphasized the importance of participation of employees to deal with resistance to change. Organizations have to make sure that employees are involved in the transformation [39] . In data-driven transformations Pfeffer and Sutton suggest to let managers experiment with new ideas and reward those who learn from these efforts, even if an experiment itself fails [7] . J. Shook suggested to create innovation initiatives where employees can experience the new way of working. Hereby, it is critical to enable safe failure and learning opportunities [33] . As a result hard truths about what works and what doesn't are provided that enables the organization to make smart decisions on pressing issues. Given the prior identified challenges concerning a data-driven culture the following proposition is determined:
Proposition 3: The third response of a datadriven culture to challenges in data-driven transformations is creating openness for experimentation and innovative initiatives.
To explore the data and examine the propositions the DELTA maturity model of Davenport (2010) is used in this study as a guiding instrument. Though, it might be argued that a maturity model oversimplifies the reality [40] . Hence, the use of a maturity model in this research is not for the purpose of predicting a step-by-step approach. Rather, the different phases of maturity are used to simplify the complex process of defining different levels of analytical success. It helps to determine the drivers for success and the challenges at various organizations in certain phases in a clear and consistent way.
Research method
The purpose of this study is to gain a better understanding of a data-driven culture, and especially what challenges and drivers are in certain phases. In order to uncover insights and unveil unforeseen patterns a case study approach is selected [41] . Studying multiple cases increases the reliability and validity of the study [42] . A total of six cases have been purposively selected and studied in-depth, all facing a transformation towards a data-driven organization. The primary data-collection method for this study is the use of semi-structured interviews, supplemented with document analysis. The interview protocol is structured around five substantive themes including the three propositions as discussed in previous sections, an overview of the transformation, and it covers possible success factors and challenges. However, to keep the exploratory aspect of the study, emergent topics and unique case characteristics that came up during the interview were allowed to further elaborated on. The study comprises a holistic design, as within each case three employees from different levels are interviewed: a manager who is in the lead of the transformation and two employees who are part of (or 'undergo') the transformation. These positions were selected to provide a comprehensive view of the transformation and a good understanding of the culture in each case [43] . To obtain information about organizational circumstances in different levels of data-driven maturity the sample includes two low analytical, two middle and two high analytical cases to facilitate comparison [44] . The selected cases are cross-industry with no further intention to show industry differences. There are no names provided due to privacy concerns expressed by the participating organizations. In total eighteen interviews were conducted after which they were transcribed, analyzed and coded. As this study is guided by a deductive approach a start list of codes was generated derived from theory. However, during the analysis some codes were redefined as well as new codes were developed. Relevant success factors and challenges are driven by an inductive approach. Finally, the cases were analyzed based on a cross-case comparison.
Cases
The six cases concern organizations that have been actively pursuing a data driven transformation for at least 4 years. In all cases this path has included the start of multiple initiatives around analytics, Big Data, etc. The cases have been anonymized at the request of the participating organizations. An overall maturity level has been developed for each case as the average for the score across all DELTA dimensions, and they have been ranked and labeled from A (least mature) to F (most mature). Cases A and B are in phase 2. The transformation is in an early phase, which means that employees within these organizations are starting to become aware of the need to change [13] , [12] . However, change initiatives take place in isolated projects [22] . Case C and D are in phase 3. There is desire to participate and support for change among employees and in both firms a comprehensive approach is applied in multiple projects across the organization [22] . Case E and F are currently in phase 4 of their maturity. Within these firms, organization-wide standards are deployed [22] and many employees work in a data-driven way. The organizational structure of analytical teams in cases C, D, E and F is decentralized, and in cases A and B centralized. This general description of the cases provides context for the following cross-case analysis. An overview is presented in table 1. 
Cross-case analysis
In the following section a cross-case analysis is performed in which findings from each proposition are examined and compared to ultimately answer the Page 5402 research question [42] . To refrain from subjective interpretations and increase the reliability the analysis is assisted by literature and quotations of interviewees [42] . Prior to the cross-case analysis an overview of the degree in which the propositions are supported per case is shown in table 2 (from 0 meaning no support, to + + + meaning strong support). This is followed by a crosscase analysis for each proposition, illustrated by relevant quotes from the interviews. 
P1: Clear communication and an exemplary role of top-management
This section illustrates that clear communication and an exemplary role from topmanagement are important to create a data-driven culture in data-driven transformations [3] . Overall, we find strong support for the first proposition across all six cases. The critical role of top-management is exemplified in case B: "During the management consultation our CFO is always very enthusiastic about new developments. He creates a kind of sphere in the top-layer of the organization allowing people in other layers to get started with it." However, enthusiasm is not enough in order to create and affirm a culture. The same interviewee in case B also refers to the importance of taking an exemplary role as board member in working data-driven. He explains it as follows: "I think the board barely takes a look at the reports in Qlikview. They prefer to just have it printed in front of them. As far as I am concerned, the board serves as an example. If they still work with printed A4 including a few graphs, I am like: come on, this just radiates downwards. If employees don't feel pushed by layers above them, then it just won't happen." In case A and C this is also expressed as a critical challenge in building a culture in which employees from different levels use data to build their argumentations. In case F one interviewee expressed this as well by explaining how it contributes to move forwards in their maturity of a data-driven culture: "Due to promotion by our topmanagement the data-driven transformation comes alive. It also puts pressure on those HR-managers to work in a data-driven way". This is in line with the literature in which behavior from leaders is described as a central component in the transformation process [32] . In case D the influence of pressure from management on awareness among employees is highlighted: "In general there is awareness, and that's because our management is pushing it". This pressure can be carried out specifically in challenging employees by asking for evidence in order to stimulate them to work more data-driven [3] . A manager in case E stressed this by stating: "A manager must challenge their employees. So by asking questions such as: 'Why do you interpret it like this?' 'What does it mean?' How do you know this is going to work?' By asking good questions someone learns to think that way". A manager in case A expressed his believe of a top-down approach by stating: "I am convinced it has to be carried out by the directors of the organization and that it has to be demonstrated top-down". Although the role of top-management is of critical importance, change can also be encouraged by other levels across the organization. One interviewee from case F stated: "You can also steer it from below by coming up with relevant initiatives driven by data, that makes it for fellow colleagues increasingly plausible to also base their decisions on data." This corresponds with the network-like structure Kotter suggests [37] .
All in all, the top-down approach is considered as important by all six cases in order to drive the change [24] , but this can be complemented by a network like structure [37] .
P2: Showing concrete results and relevance
This section highlights that firms transitioning to data-driven focus on showing concrete results and clarification of how data contributes to better performance when realizing a data-driven culture. This is generally in line with findings from change management models that have a less explicit focus on cultural change [37] , [7] . One interviewee in case C stated: "The core is creating awareness of what the relevance is of data-driven working. You have to motivate people by showing them it yields something for them". This is expressed in case D as well. People should believe and feel they contribute to a better future by doing their work [37] . When this feeling is missing it hinders employees in their motivation to make the shift from making decisions based on intuition or gut-feeling to data-driven argumentations. An interviewee from case B is stating: "I think data isn't used by a lot of employees, because they're unaware of the possibilities data can offer them".
Besides the hype of big data among executives and data-scientists, it is perceived as a new and complicated concept for many employees in other functions. In cases A, B, C and D interviewees Page 5403 expressed the importance of showing how it benefits these employees. In case D, one interviewee states: "To realize a change it is important to demonstrate results to the department and show them it will benefit them all. And in addition to just saying it, you must be able to show it". An understanding of how data contributes to work performance results in growing affinity with data [16] . In cases that are at higher maturity levels it is even expressed as one of the drivers. In the words of one interviewee of case F: "They get more and more affinity with the possibilities of data, because they see moments of use and great ideas. I notice that very clearly". It is also expressed by an interviewee in case D as a personal reason why she works data-driven: "An important reason for me to work data-driven is because I think your decisions will be more effective when they are based on data".
In addition, being able to measure and show actual effects of certain activities also in increases the demand for data-driven argumentations. In case E one interviewee stated: "By showing the effect of certain media deployment in this case, the demand for datadriven decisions will increase. By doing so, it becomes less likely to choose for outdoor media while the effect cannot be made clear." This network effect is paying off as choices based on gut-feeling or intuition become harder to motivate when a colleague is able to demonstrate the effect of certain activities [37] . Interviewees from case B and case F express the need for change agents to demonstrate the data-driven initiatives: "When introducing these kind of initiatives, you need ambassadors who share their believe and enthusiasm to the rest of the organization".
P3: Openness towards experimentation and innovation
To be able to show results and create awareness of the relevance of data, openness towards experimentation and initiatives is needed [7] , [38] . Cases who are in the initial phase of the maturity of a data-driven culture confirmed the importance of experimentation. One interviewee from case A stated: "At the moment you experiment with data yourself, then I also will see its relevance". In case E the handson mentality and 'just doing it' has created a mindset to work in a data-driven way. This is in line with the literature in which Kotter and Schlesinger suggested that organizations have to make sure to let employees participate in the transformation [39] . As well as for the cases who are in the initial phase of the transformation as for companies who already reached the fourth maturity level, initiatives concerning data has worked to make steps forward in the transformation. This is described by a success story of Case C, where they introduced a Data-Lab to do experiments which made them able to demonstrate results derived from data in order to show the relevance. In addition, he said: "This also has worked for other departments, just experimenting to see what is possible". Initiatives should not only refer to experiments, but also to educational sessions. In all six cases it is acknowledged that taking employees by the hand and explain them how it works will improve their awareness. Finally, enabling safe failure and learning opportunities as suggested by J. Shook [33] , is confirmed as an interviewee from case F stated: "I try to make it accessible for other colleagues. For example, I am quite often invited for meetings, because it's a safe environment for them to let me explain how it works, as they actually don't get it. Even so, I notice it really improved their willingness to work with data".
Identification of challenges and success factors per maturity level
Based on a cross-case analysis relevant success factors and challenges are identified for maturity levels 2, 3 and 4. The success factors determines the main drivers that brings the organization to that certain maturity phase of a datadriven culture. The challenges on the other hand, describes any barriers or struggles companies are facing when trying to move forward to the next phase. Table 3 provide an overview of the success factors and barriers after which the findings are discussed. The main driver to initially start the transformation successfully is identified by case B as following clear strategic strategy. To quote the interviewee from case A: "What has worked for us is to Page 5404 follow a clear strategic route that has put much more focus within the organization". Both for Case A and case B pressure from clients and practices from other sectors are determined as factors that drives them to phase 2 regarding a data-driven culture. An interviewee from Case B stated: "We experienced pressure from our rentals. One of our responsibilities is to make neighborhoods more livable, data is needed in order to measure that".
A challenge that is particularly strong for both low-maturity cases is taking away resistance to adopt a new technology. An interviewee from case A emphasize this as a barrier to make the shift from level 2 to 3 by saying: "Data and its use is of course a new invention, people don't know the added value of it". Case A also identified the struggle of creating insights derived from analysis. As one interviewee from case A stated: "I should work more data-driven, but in order to do that, analysis has to be made usable in such a way that we can immediately derive insights from it".
Cases C and D identified external pressure as an important driver to move to phase 3 and create desire to participate and support for change. As one interviewee from case D stated: "Our management had to answer more and more questions coming from outside that they cannot answer without using data". Also emerging innovative players forced this companies to move to phase 3 in their maturity of a data-driven culture to stay ahead of competition. Furthermore, identifying KPI's makes employees able to get insights in their work performance. This increases the desire to work more data-driven. An interviewee from case C stated: "The financial KPI's are really clear, for instance the cost/income ratio is one the most important ones. That makes people able to have insights in the costs and revenues and to steer these by themselves. We also do have these KPI's for HR." Another interviewee from the HR department from the same case confirmed this by saying: "Since we are working with KPI's nowadays, we know if we are performing well, and what we can improve". Within case D young generation is mentioned multiple times as a factor that drives them forward in realizing a change to a data-driven culture. Young people do see the relevance according to an interviewee from case D: "I definitely think it depends on the generation, probably also because of your background. However, age peers who do not have a technical background do also see the relevance of working data-driven. Perhaps the young generation have a better understanding of how to apply data and use a dashboard." Another interviewee within case D expressed this by stating: "But look, I am young, so I adapt very easily". Furthermore, off-site events and education sessions are determined as success factors. For instance, in case D an off-site to Estonia was organized which was completely in theme of data in order to inspire and make employees more aware of the need to working data-driven. In addition, an interviewee of case D emphasize the importance of an education session: "I think it is very important to let that change live among employees. For instance, a session was organized in which they just walk through the new tooling system and they really explain the added value. By doing this, you ensure everyone is much more open to use it, instead of receiving an email including: 'This is it, and good luck'. I think that is very important in order to realize that change." This expressed as a main success factor by case C as well.
A relevant challenge companies are facing to move from phase 3 to phase 4 in data-driven culture maturity is the complicated organizational structure. Realizing new initiatives takes so much effort that it forms a barrier in actual change behavior. As one interviewee from case D stated: "I think one of the barriers is to be able to create a strong data-driven culture due to the big spaghetti of systems we are coping with. As a result, it is sometimes just less easy to realize things". Secondly, lack of time forms a barrier among employees from companies who are trying to move forwards from phase 3 to phase 4. In case C, an interviewee stated the following in response to what would be a barrier for him to actual use data to build his arguments: "My own time that is needed to invest in it". Interviewees from case D expressed this as well.
According to cases E and F a driving factor that moves companies to phase 4 in their maturity of a data-driven culture is mainly due to the high priority and strong push from top-management to work datadriven. In case F an interviewee is describing the following as the reason why they moved forward to level 4: "The goals of 2019 stated by the topmanagement are all data-driven, everything must be measurable. That is very clear". An interviewee from case E expressed the significant role of the management as well, he stated: "Data-driven marketing terms comes along in very presentation given by managers on congresses. Working datadriven is certainly being pushed". Within cases E and F organizational-wide standards and methods are deployed to lead to change and the majority works in a data-driven way. However, some relevant challenges are identified in order to implement this to day-to-day basis across all levels within the organization. An interviewee from case E stated the following: "There is just a struggle to make some things measurable and mainly to get the actual business value out of it". This lack of knowledge is mainly the case in departments were data isn't originally embedded, for instance in the HR department. This is expressed by case F as well: "Lack of knowledge in a department such as HR is the biggest challenge. People who are working in HR want to work with humans, they are not used to work with data, while in finance people get it much faster".
Discussion and future research
This study has contributed to our understanding of success factors and challenges when creating a data-driven culture.
The first proposition regarding clear communication and an exemplary role from topmanagement is strongly supported by all six cases. In previous research, leadership is considered as an important factor in organizational change and transformations [3] , [27] , [32] . Now this research provides a contribution to these literature as it shows that the role of top-management is a critical success factor to move forward to higher phases in data-driven culture maturity. Additionally, the cases offer examples and practices of how the role of leadership can contribute. Proposition two, including showing results and creating an understanding of the relevance of data-driven working, is most strongly supported by middle-and high-maturity cases. Expressed through exemplary quotations in section five and in previous studies, communicating the benefits of data-driven decision-making forms an important component in creating a data-driven culture [7] , [16] . Furthermore, our findings confirm the positive effect of using change agents to demonstrate initiatives and create a network-like structure. This extends the theory of Kotter (2012) concerning the concept of a dualoperating system, in data-driven transformations. The third proposition regarding openness for experimentation and initiatives is the least strongly supported. Academically, our study responds to the request to further explore data-driven transformations with an explicit focus on culture. Our supported findings provide academic contribution as it shows how change management theories applies in creating a culture in data-driven transformations [37] , [36] , [39] , [33] , [31] .
The implications of our research are threefold. First, our findings show the value of adding an additional 'data-driven culture' dimension to our understanding of transformations. This could be as an extension to the DELTA model, but other data driven transformation models could benefit equally. Low maturity would be signified by a culture based on hierarchy and a lack of acknowledgement of the need to change, whereas a high maturity level would be reached when being data-driven is evident in all levels of the organization and implemented in a day-to-day basis.
The second implication highlights the relevant success factors expressed by the cases in order to reach a next phase in data-driven culture maturity. To start the transition successfully following a clear strategy is determined as a success factor to create awareness of the need to change and move forward to the second maturity phase. Both for low-and middlematurity cases external pressure from clients, stakeholders and competitors is established as a factor that drives them to become more mature in their datadriven culture. Clear KPI's, off-site events and educational sessions, are particular identified by middle-maturity cases as factors to successfully reached phase 3, in which employees are open to participate and support the change [12] . The cases in phase 4 indicate the increased importance of leadership. The push from management to build datadriven argumentations and to set data-driven goals as high priority, is seen as an important success factor by high-maturity cases. Considering previous research expressed the role of leadership as critical component in organizational change, this finding further underlines the prominence of leadership in data-driven transformations [24] , [25] , [26] , [27] .
The third implication provides an identification of relevant challenges companies face when moving forward to the next phase in data-driven culture maturity. A challenge that is particularly strong in phase 2 is taking away resistance to adopt a new technology. Besides, there is too little focus on the provision of usable analysis to ensure employees are able to derive insights from it. For both cases in maturity phase 3 the rigid organizational structure forms a critical challenge in their practices to actual change behavior of employees. In addition, employees experienced lack of time they need to invest as a barrier to build data-driven decisions and move forward in their maturity [9] . The cases in phase 4 face a lack of skills in departments in which data-driven methods are not embedded from origin, for instance in HR departments. This forms a challenge to ensure the change is evident in all levels of the organization and to implement data-driven working methods on a dayto-day basis (phase 5) [22] , [11] , [12] , [13] .
One of the main limitations of our research is inherent to our case study approach and sample selection: six cases in just a few industries, all in one country. To expand cross-industry comparison and generalizability, more cases representing a broader selection of data-driven transformations are needed. Second, organizational change is influenced by various Page 5406 external and internal constraints. As some approaches are effective in particular situations but unsuccessful in others, there is no one best answer in how to organize a data-driven culture and lead your organization through a data-driven transformation. The findings of this study should be considered as possible factors and challenges that influence, rather than the universal best way to manage an organizational change towards data-driven culture maturity. For future research, the supported propositions, success factors and challenges should be further studied, possibly using a quantitative approach. In addition, as this research found that urgency is mainly determined by external factors, it would be valuable to investigate differences between industries that are relatively stable with those facing disruption. Lastly, it is found that organizational structures influence the maturity towards a data-driven culture. Future research based on a broader selection of cases would be needed to investigate this in more detail.
